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(57) Abstract: Compounds represented by the following general formula (I) by which two DNA strands can be inter- 
strand-crossl inked: A-L-B-X-B-L-A (I) wherein B represents a chemical structure capable of recognizing a base sequence of a 
DNA; A represents a chemical structure capable of binding to one of the bases of the DNA; L represents a linker by which the 
chemical structures A and B can be linked to each other, and X represents a spacer by which the A-L-B components can be linked 
to each other. A method of interstrand-crosslinking DNA by using these compounds; and medicinal compositions containing 
interstrand crosslinking agents of DNA. 
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A-L-B-X-B-L-A (I) 
T'^^ttS, t>N A(D 2 :^m^ ^ > — :^ h7i^K^D;:<yi^^-t-5 
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snTVis-:^^, mzi)i/umm'^<DDN Aizf^mr^zLii-^, i^t^/umt 

T f U M f -5 <t.7&t -e ^ -5 , 

DNA ^7PX«J>^7 DNA 

#fc^l.T#^{;i^Vif^M€:WLTli§j:<t^^'^6.tLTVi§ (S.R.Rajski and R. 
M.WilliaiBS, Chem. Rev., 98, 2723-2795 (1998).) . 

<D7)V^}V^tM^'^^mt-r^h^tlX\^^^ (P.D.Lawley, J.H. Lethbridge, P. A. 
Edwards, K.V.Shooter, I. Mol. Biol., 39, 181(1969).) , 

'^$nTVi'5f^*e<J35:'ftI-g-#>i: bra, i^Cfr^-rv-f h^-r ;i57;i/5^y 
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c:ne.®"^-r hT-r jx>^:^--r hnv?x>-7;^^— H (mechlorethamine) fs: 
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fcai^ (a) S.-J.Lee, F.C.Seaman, D. Sun, H.Xiong, R.C.Kelly, L. 

H.Hurley, J. Am. Chem. Soc. , 119, 3434-3442(1997); b) J.T.Millard, R. J.S 
pencer, P.B.Hopkins, Biochemistry, 37, 5211-5219(1998); c) T.Fujiwara, I. 
Saito, H.Sugiyama, Tetrahedron Lett., 40, 315-318(1999).) , Ld^U, ^tl 

l!^<D^m^miy <M.^^c m^it. DNAtf^S' - GN C:i[«iB^J{;:^$f LTi^ □ 

nx u >^i^i^mmhrv^^DN AizMLxfDr7!}^\zmi% V7f}^^^Lx\^^^\zT 

^U^^ (Y.-H.Fan and B.Gold, J. Am. Chem. Soc. 121, 11942-1 1946(1999).) . 
^■oX. J; ViDNA-f >i$' — Xh^^h'i^nXU > j§iJ <3D fg @ !* T S 

nX »J >^SliS*^:W'bfcHji^5^:l:?£:SK-r, Affile -f^^D^^^Tf^S. 
^3 0«. ^mmo^t^m (? a) t I m I mP y ^ffitiX^^ifeSnfc-r 
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s^6mit> :^mm<D{t'^m (7 a) I in I mP y OSSCcfett'S 




( 1 ) 
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fcbT^fc. H-;P»*U >^-Li:-r-5A-L-B-RM 

<omm^mT^^i^^$>:s> 11-83591 •^#flg) „ 

( I ) 

A-L-B-X-B-L-A (I) 
C^^-. ^^®BaDNA<D:^^@3^J^I§^T^S^t:#^3lS^^L, #><r®AJi 

-^■^^n^v yti-^mv. xttA-L-Bn>/j?-4^> h ^j^-a•$■e--5;;^^~ 
-a-i^ (7a-d) J*Cfc^f — A, 
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tC«e^T-&fifeb;fc, ^t-^m (7 a - d) (D^mU. i?T5 (3) \z^n 

«fc Off ^feo 

(E t O) 2? (O) CHC02E t ^^^fOitz-TT^^ «/ tMO^ilSrfflViTXX-T^ 
(2) .ht-S. #6 tlfex;^5^;U# (2) &N a B H*;^ ^O^JH^m^K^^S: 

-feg^;i.-r 5^i/-;i.s:>Ris$itT'r ^iS^v-jp- t°D-;i.'fb'a-% (3) t-r-s. 
\zmcrcim^\uy>'{t(^^ ^r:z\t:tijvys^=.)i>f^s.yv-jv (cdd 

^ j; D -a^'fb'&tj (4a-d) ft^c J^l^^, M*^®x;^ 
Sr^I^7Jc^j^bT3Sgi;^;;^/}^>^#: (Sa-d) aib, iin^ C D I ViTffitt 

H# (6 a-d) Lfe^. ^1 tl (Cji^tJMD U 8 6 ©-fei^^ > h ASP^^Sr 
SJS&^ii-TBfi^lGJ'fb'g-^l^ (7 a-d) ibfe, 

2p:^Bj§Ml2L/fc^t;-a-|^ (7 a-d) ^^SJfcLT, ifc HJ -5 . 

5' - TT A C A G T G G C T G C C AG C A- 3 ' (ODN-18) 
3' -GTCACCGACGGTCGT-5' (ODN-15) 
ClOODN-1 8 CDS' *SS#J*-5^^-tJ-X l^-y H (TXR e d) -vmrnVfc^^ 
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H 




fc. Jl® I m I mP y -^^mm^iz^n^ TDN A(D^SgB^J^£^|^'^#.5'fb; 

HU^bfcDN A{C, *5§HJ<D-fb-&t) ( 7 a - d) , jg^ ^ J: D I m I m P 
ySrmJBbT. DN U :J-^'-tc:^f -5^k;-&#f (7a-d) <0-r >^' — h ^ 

I/ — >1«TXR-18 (3AtM) .fcODN-15 (6/4M) O^OJ^-^^^ 
b, 

1/->2«TXR-18 (3wM) tODN-15 (6/iM) fclmlmPy 
(10 0/iM) ^:^SPbfc®'&^5^L, 

V~y 3 I^T X R-18 (3m M) tODN-15 (6/iM) Id-fb^^ ( 7 
a) (SOjtiM) ^^Sn L/fe:^-8-^^L, 

U->4tiTXR- 18 (3jLtM) tODN-15 <6AtM) iC'fb'&i^ (7 

a) (50mM) :S.Z>' I m I mP y (lOO^M) <^ ^iP L J^-g- b , 
U'->5i3;TXR-18 (3jiiM) tODN-15 (6mM) iC'fb'&i^ (7 

b) (50MM)JSLlKlinImPy(100MM) * ^tip L ^-g- b . 
1/->6«TXR-18 (3m M) tODN-lS (6mM) fC-fb-g-i^ (7 

c) (50mM) JictK I m I mP y (lOOwM) ^mtD bfe:^'^- b , 
l^— > 7 J^TXR-18 (SmM) tODN-15 (6m M) \Z.i\l^m ( 7 
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d) (SOitiM) RtKlmlmPy (IOOmM) ^mMVTc^^^^-r o 

->3) , I m I mP y i^t^^ffi-r-g) lii^Mmo:>-D N Ay ^ ^ ^ > h T XR - 
m (7b-d) -^tl. 'ft:-&%#^fe-t?'b I m I mP y bTt) 4 T-m^ 

^meo^^fS'fb-g-'t? (7 a) 1 1 m I mp y ^mmvrcm-^izmi^xwm&^fsi 

feOT^S H ^1 *5i^-rSfcJ!D(C> ±©7>h^>F (TXR-18) tT®;^ h 
(TXR-18R) SrSU^ U rfT-^ei^ e>75:S 2ffl<DDN A 

*f Vife^^S=fT-r5 Tto fip-^, H&IB(DTXR-18i:ODN-15<D^^i, 
tC^^ODN- 1 5R<i:TXR-l 8Ri:CDM&ffiVife. 

5 ' -CAGTGGCTGCCAGCA- 3 ' (ODN-15R) 
3' -GT C A C C G A C GGT C G T ATT - 5 * (ODN-18R) 

U;fcTXR - 1 8Rit. MwBLfeODN- 1 8 R © 5 ' 5^ ill Sr 7^ ^ -y- X 1/ 
H (TXRed) L 3? k:^ 5^ H t?* § o 

$ e fCil®^^tC«^at UT^®X PTXR- 1 4Rt;TXR- 1 

4 R Sr^Vife. 

5' - T T A C A G T G G C T G C C - 3 ' (ODN-14) 
3' - C C G A C G GT C GT AT T - 5 ' (ODN-14R) 
Jltie><Di&SgE2?iJ«V^Tn'bODN- 1 8 XtiODN 1 8 R® 5 ' 5^figfiiJcD^ 

&mmtmi:'\zfsi^^'5izmm^nxi^>^o txr-i4«, mmvrzODN - 

14©5' *^M=&-T-^-y-X U>y H (TXRed) XUmhtc^^ ^ U^t^ $> 
0, ll#f^, TXR-14RttODN-14R05' * j^M ^ ^ ^t^X k y H 
(TXRed) xmmV-^y^i7U^^]^'V$>^o 

^(D^M^m 2mizmmizi^t>^w^Mtvx^-to mmo^ 

T X R-18 (3;iiM) tODN-15 (6 tiU) (D3if.<om^^ 
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U—>2it. TXR-18 (3m M) tODN-lS (. 6 fi U) iZit'^m ( 7 
a) (50mM) SLtKlnilmPy (lOO^M) ^^Jn b fc^-^^E^ U > 
I/— >3t*. > 2 fcfeViT, $ 6. 9 0 2 0 ^jDl^^fflSLfe^, 

9 0 2 O^P^IkT^U v'>5QSbfc:^'&S5^U, 

>4«, MfB i' — > 3 fc*3ViT, $ e fci 3 7 2 u IK u >m 

1/— >5«> SS^TX R - 1 4 S^b. 

l^— >6«. TXR-18R (3 uM) <h O D N - 1 5 R (6fiU) (D^<Dm 
-&^^b, 

V'~>7tt, TXR-18R (3/iM) tODN-lSR iQ nU) \Z^'^m 
(7 a) ( 5 0 wM) :SLr;t ImlmPy (100m M) ?£^iD bfeJ^-^** 

i^ — >8«, t{iiHi/-> 7 fc^DV^T. ^ & {c 9 ori? 2 0 ^jnii^asbfe^. 

9 0*0^2 0:J^rBlt!^U>^>^31bfei©'&^^b, 

-ffcl^ S b :® -a- ^ b , 

Ix— >10fi. ^S©T X R - 1 4 R ^^-To 

at, mm-^nf:^z7 ^ if ^> h-m%^tiit (i/->3s.t/f9) » sstc ji<o:7 

^!5^p<>h*AP (alkaline phosphatase) ^aST § i: ^i!i^/&^M^ b 7t (P- — 
Z.(Dm^m.^^^\t. fli^i^ (7a) t I m I mP y j;t5T, D N A:t U rf "^T — 

zins^i^m, tf n-;p--r $ tj^y— ;i/3i? U T 5 F c p i n > j?^.^— h^* 
(7 a) atrn>-;P--r 5 :5^V-;i/®4g«iB^J^a<D;i'-;i^ (a) P.B.Dervan, e 
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t al.. Nature, 282, 111-115(1998); b) T.Fujiwara. Z.-F.Tao. Y.Ozeki, I.S 
aito, A. H. -J.Wang, M.Lee, H. Sugiyama, J. Am. Chem. Soc, 121, 7706-7707 
(1999). #M) iZ^^Tch V T S. HcD#i£TO^D N A^^^J; K-i y^—^ 
> 0 7,0 y-^'T^^iimMBit^t.ifS.^rci, it^m (7a) i:ImImPy}C 

^(Dit^m {7 Si) iz I ml m'P y \Z^:^-i y-^ — T.h y ]i ^ UT.^) O 

^-^m (7 a) ©5^ nx U >;^RjSfc^<b^p^fe. Lfe h U T 

5 Foait^5^JC5^T. 




CHa O 



ImlmPy: X=N. Y = N,Z = CH 
Imimlm: X = N, Y = N,Z=N 
ImPyPy: X = N, Y = CH, 2 = CH 
PylmPy: X = CH, Y = N, Z = CH 



ImlmPytt, X = N"e» Y = NT, Z = CH<Dfe©TabD. 
Imlmlm». X = NT, Y = Nl!', Z = N © <Z) a5 D , 
ImPyPyJS, X = NT> Y=CH1?. Z = C H O CD T ^ 0 , 
PylmPyJ*. X=CHT. Y = N1?. Z = C HOD -5 . 

l^— >lt3:. TXR-18 (SjtiM) tODN-lS (6mM) ©*^OD«B-Sr 
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U—>2it. TXR-18 (3ulM) i:ODN-15 ( 6 n M) yzif^m (7 
a) (50mM) S:t;imImPy (lOO^M) Sr^iP L fc^-^ L , 

V—> TXR-18 (3AiM) tODN-15 (6^M) ^Zit'^m (7 

a) (50MM)S.tKlmImIm(100MM) SmiO bfc^-g-^^ b , 

TXR-18 (3m M) <tODN-15 uU) iZif^m (7 
a) (50/iM) IkZf^ 1 raP y F y (lOOjtiM) Sr^Sfl U U . 

I/— >5«. TXR-18 (3m M) tODN-15 (6m M) (7 
a) (5 0mM) RtKPylmPy ( 1 0 0 m M) ^min Lfc^-^^^S^f. 

Z.<D^m. I m I m I mi&ffllife^ (W->3) fccfe t^T fc^^«^^i£T-r 

'fb'S'^ (7 a) tImImPy{cJ:S-i'>^ — Xh^>HtJ7nxU >^7Km\z 

5' - [TXRed]-TTAC AGTGGC- (T) n-GCCAGCA-3' 
3' -GTCACCG- (A) „-CGGTCGT-5' 
5' T X R e d fi, 5^4^ ■t^X 1/ F ^t? <D^i^ » 

n=Q(Dm^(D. ±moh<D^TXR - 1 7 tmiy. © (?) ^ O D N - 1 

4t^-r^. n=10«^©, ±^0'fo<D$TXR- 1 8 tfS^b, Tife®t><Z)^ 
ODN - 1 5 t^^-rS, n = 2(Dm^(0. ±m<Dh(D^TXR - 1 9 tfSxb. T 
IgOfeO^ODN- 1 6 il;-r-5, n=30Jl-&<D. _h^® <^ T X R - 2 0 

1/— >ll*, n = 0<Dfe©T!, TXR-17 (3mM) t O D N - 1 4 (6m 
M) \Z^^m (7a) (50MM)5:afIniImPy(100MM) S^JPl/fc 
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>2«» n = l©t)©-r, TXR-18 (3/iM) i: O D N - 1 5 (6m 
M) {C>fk-&t> (7 a) (5 0 //M) S.tK I m ImPy (100m M) ^^Jflbfc 

I/->3«. n = 2(^'fe©T?, TXR-19 (3mM) t O D N - 1 6 ( 6 /z 
M) iZit^!^ (7 a) (5 0 MM) RO? ImlmPy (100m M) S^jQbfc 

U'->4\t. n = 3©'b©T, TXR-20 ( 3 m M) tODN-17 (6m 
M) iZih^m (7a) (50MM)2tO^ImImPy(100MM) ^miaVfc: 

C<0^m> n=0G)«-& (^->1) fca^< nx U >57#:Srlii^-rS Jl t 
75:*t, n = 2 O:^^ (l^— >3) *5 Vi T a^fc {C jZ&^T # n = 1 
(V'->2) il^^®^fte*j;&-<>^-X h ^ > H ^ pt; 'J >i^Sii£;:*^*^ 

Texas R e d - 1 8 ( 3 m M) izMVX. (7a) . I m I m P y 

^tl^(Dm^. (7 a) t I mlmP yi^iilzJ^^mm^^ >i$'-7. h 

( I ) 

A - L - B - X- B - L - A (I) 

DNA<DmS<D-MtC^-&b#^'ft#i^3t?£^L, L^AS.tKBCD'fb^Mjfi&J^ 
>i3'~^^V. XfiA-L-BH^^ — — 
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it^m\t. 2m<D (A-L-B) n >#-^> XTf^BSfdiii^^ 
(A-L-B) n >7j^-^. > hCD'f OBgiJ^tl, D N AOi^SiB^J&^ilT-^ 

mmm-^itp y tmm-r^o ) 2s^tK/x«-r (2^Hjii§T« i miiss 

ViTti. a) P.B.Dervan, et al.. Nature, 282, 1 11-115 (1998); b) T.Fujiwara, 
Z.-F.Tao, Y.Ozeki, I.Saito, A.H.-J.Wang, M.Lee, H.Sngiyama, J. Am. Chem. 
Soc, 121, 7706-7707(1999). }^ i:(D^^K#$#M-r-i> i:^>t-e^^„ 

(A-L-B) n h <D^<DA^^it. D N A <DmM<D — miZ^^ V 

if * b vi. nf^vi^^A^i^iivxuDN A^TJi^^ji'itt^mmm^'^M<Dr)v 
$ e. {c $f s b vi . 

(A-L-B) =l>:^-:^> h<D'p<DV >:fJ-Ht. A^^:Si.nB^^<^4h^ 

mm^i^'^^^^^h<Dx$>nu^ < . Jinc j: o dn A(3DM»^T;i/^;i"ffc;-r 
VN A(DWM(Dm.mmM<DU»^s^m&)\z%^mi^. ^^mmm^^\zm]:^it 
u >:«7-L t LT«, mmfSiM-^^mv. fiP-&i^^^jo« 2 ~ 1 om. $f*L< 

^6FSb^i (A-L-B) - 3 >7j^ — > h i: bT«. (II) 
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(III) 




^ n ^ » ^ ^ 6. n S . 
(A-L-B) n >^-:^> h*M^$-g--5:^^--9--Xa: LT«, mmf3:& 

(A-L-B) 3 >^-:^> h ^-fk^i^^^-ar^^S 'bCD-eabtlf^J;Vi, M^U. 
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7.^ — -^—XthTi:i. -CO-S, -CO-CH = CH- CO-S. -CO 

- (CH2) 4-co-s. -CO- (P-C6H4) - co-mfsiatfim^-f 

O- (CHa) 4 - CO - ^fSi Eti^^^L^^o 

03 I m I mP y . I m I m I mJS: £ ® h >J T 5 F <D#ffiT l-^r "5 

- B) n >/}?-^> h<D^(DBm^<DDi^A(Dmmmn^mm'x^^^t^mmiz 
^m^^^m^\z\t. DN A<z)TGGc^b< «Gc c Ax«^ne.©*i^i^^a5^ 

:^mm(D-f > ^ - 7. h ^ > }^ ^ u X ^) > -^7 Mit. DN A(DW^<DmMmn<D^ 

^^m<omm<Dmmxit^mizm mx ^ , ^\zmm.^^\zMvx^(omm<D'^ 
mm\z^maf3i^, vtzofi^x. :^mm\^mw,vr:i^Bm<oit'^mjSLz:^^M 

m\zwi^-^ti^h<DX}^fsi\^^o 
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mmmi i\i^m (7 a) <Dm^ 
(1) (2) (omm. 

mm.m ( 1 . 5ml. 35. 7 mm o 1 ) (DMyKW^mW. (3ml) ^\Z1- 
2 -}f.U-)VT )V5^\i H (3. 0 g. 2 7. 5mmo 1 ) OMi^'mmm 
m (5ml) ^-40'CT1?4 0^f^n>^ < D i:fiSfTbfc, SJS?i-g-iJ&- 1 0 
"CT*^ 2 I^FBl^*^Ufe^> fc^^-9-> (10 0ml) <£jD;^fe. ^Ufeit^ 
i^Sr^iOJ D— h Srffi V^xmise), ^^it> (10ml x 2) -T? ^ # "T ^ iCl J; 
D^fem^S (1. 43g. 34%) § S. jS: S »M #-r ^: < it "fe 

hU^7A (372mg> 9. 29 mm o 1 > 6 0 % oil suspension) 
(DTHF (5ml) ^M't' 2 - >?X5^;^JJ^;^ 7)n y if l?X5^;|/X;j^ (trietli 
ylphosplionoacetate) (1. 93ml, 9. 75 mm o 1 ) ^ 0 "CTTt^ o < D 
hlBXtz. $£{3, 1 4 -X h P- 2 - t!n>-;i/T;p7^h H (1. 4 
3 g, 9. 2 9mmo 1) OTHF (10ml) mm.^ 0 rT-eini^fc^, 
^-a-^fSr^^aTT 2 BtFBlM^ibfc, b^@* (10ml) 

^Jn;^fc:. ;?KiiS:ifMX5^;i^ ( 1 0 0 m 1 x 2 ) T Jft tii b fc. * 

a V h :7 — ( 2 5 -*• 5 0 % EtOAc in hexane, gradient elution) 

teT«M-r-g>Jli{Cj;0'fb'&2^ (2) (1. 69g, 81%) 

NMR(CDCl3) d 

1.34(t, 1=7. OHz, 3H), 3.77(s, 3H), 4.26(q. J=7. OHz, 2H), 

6.31(d, J = 16.0Hz, IH), 7. ll(d, J=1.5Hz. IH), 

7.48(d, J = 16.0Hz, IH) , 7.56(d. J = 1.5Hz, IH) . 
•^C NMR(CDCl8) 5 

14. 3, 35.4, 60.8, 106. 1. 118. 4, 125. 3, 129. 8, 130. 1, 

136. 7, 166. 5. 
MS(FAB+) 225 CM*]. 
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(2) ^t^m (3) (Dmm 

^t-^!^ (2) (500mg, 2. 23 mm o 1 ) <73i^7K^ ^ / —Jl^ (25m 

1 ) mm^K 1 0 %n^z^^A-mm (220mg) ^mXTz, $ e> 7K * -f b 
'i^^^^hU'^A (153mg. 4. 0 4mmo 1 ) 0D^@7jc (3ml) 0 

iZTmj^Vfz^. B^^X5^;i/ ( 5 0 0 ml!) SrJnAfc. W^S^^W7X (10m 

(46img) ^ ^fsi^l^mizmrz. iiy3i<W.t»izz.(Dh(D^:k(DK)^s 

aMao«7Kit'fk;^5^l^ > (10ml) ^^>f fcx^;i'>?-r 'J :/ u \^ )VT S. > 
(0. 5 2ml, 2. 98mmol) i: giJjt-g-Efe b 1 - ^ 9^;!' - 4 - - h D - 

2 - h U D P 5 ^V — (OzNImCOCCls) (55 0mg. 
2. 0 2mmo 1 ) WSJ*: 0 r TTiP A 75:^. SfS^g-g-^ ^^iST-e 1 I^T^I^ 

(30->50% EtOAc (^4^it>4') ) izxmm.T^ ^h\Z^K) . 
it^m ( 3) (4 0 0mg> 5 2% for 2 steps) S:»feo 

*H NMR(CDCl3) 8 

1.33(t, J = 7.0Hz. 3H). 3.71(s, 3H) . 4. 21 (s, 3H) . . 

4.25(q, J = 7.0Hz. 2H) , 6.16 (d, J = 16.0Hz, IH). 

6.62(d, J=1.5Hz. IH). 7.32(d. J = 1.5H2, IH), 

7.55(d, J=16.0Hz, IH), 7.82(s. IH), 8.97(brs. IH). 
^'C NMR(CDCls) 6 

14.3, 34.4, 37.1, 60.3, 102.5. 114.2, 117.9, 122.1, 124.4, 

127.6, 131.4. 137.2, 145.3. 154.4, 167.4. 
MS(FAB+) 347 [M+]. 

(3) it^m (4a) COMt^ 

- 19 - 



wo 01/85733 

PCT/JPOl/03756 

it^m (3) ( 2 5 0mg, 0. 7 2 mm o 1) 0myi(^^^ y-)U-mmJ^^ 
;P (1 : 1. 10ml) m^mm'PlZl O^/I^v^^A-^^ (1 2 Omg) ^ 
ilD^fe. -^^Izyl^mit^srym-^h^JryA (54. 5mg, 1. 44minol) (D 

m^Tii (0. 5ml) ^^ssorT-eMTUfe^, ^f^m^m^muTi^2 

mwvrco K)it>mm^iyO:^y)lt!yA^a-7 hif^y^^ (EtOAc) fcT 

mmhtcm. mm^'m^vxm^m.m^ (i 4 img) £#fc„ 

^m^(Dn7i^m.it:<^U> (2ml) ^^t«{cx5^;Pi^^ vyntfjWTS > 
(0. 2 5mK 1. 3 3mmo 1 ) tT>'3}?-<;i.-:j^5.p^^ K (adipoyi ch 
loride) (32^. 1. 0. 2 2 mm o 1) M^A 0 X^l^m ^ftWi. K^m-^m 

ti^)Vti^K^U^ b^5:7^"(0-3% MeOHinCHCU) \ZXmm. 
■r^Ci{CJ:0^t^#, (4a) (96. 2mg, 36% for 2 steps) 

NMR(CDCl3) 6 

1.32(t, J = 6.5Hz, 6H). 1.8I(s, 4H) , 2.42(s, 4H), 3.67(s. 6H) , 
4.04(s, 6H). 4.24(q, J = 6. 5Hz, 4H) . 6.10(d. J=15. 5Hz. 2H). 
6.51(s, 2H). 7.34(s. 2H), 7.41(s. 2H) . 7. 53 (d. J = 15.5Hz. 2H) . 
8.04(brs. 2H). 8.80(brs, 2H). 

'"C NMR(5«CDaOD in CDCI3) 5 

14.1. 24.8. 34.1. 34.5, 34.6. 60.3, 102.3, 112. 9. 114.3, 

118. 0. 122. 8. 127. 1, 131. 8, 133.7, 135.8, 155.8. 168. 0, 171. 0. 

MS(ESI+) 744. 6 [M*]. 

(4) (5 a) CO^ifi 

4a (76. 2mg, 0. lOmmol) (D^g* (0. 6m 1 ) M ?^ 
1, 8-$^T1flfS-^D [5, 4, 0] C7>5^-fe>-7 (DBU : 1.8-dlazablc 
yclo[5.4.0]undec-7-ene) (0. 6mK 4. 0 1 mm o 1 ) ^MyLl^K^mW. 
^^i&T-ei 5l^ra^*^Lfc. SJSro^^^HPLC (0-100% 50 mm 
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o 1 — -^ATK^^-T-fe h- h U;U. 20min. 2 5 4 nm)T??8l 

ml), Bfmx5^;p (1 om I ) ^m^^r^mit-^^fto #stifcD b um^fti-a- 

ETI^^gt-S z: i (dJ: D 5 a (40. 0 m g , 5 7%) 

*H NMR(DMS0-d6) 6 

1.58(s, 4H). 2.32(s, 4H), 3.68(s, 6H) . 3.94(s, 6H) , 

6.03(d, J=15.5Hz, 2H) . 6.80(s, 2H) , 7.41(s. 2H) , 7.43(s, 2H), 

7.46(d, J=15.5Hz, 2H) . 9.89(brs, 2H) , I0.24(brs, 2H) . 

MS(ESI+) 688. 5 [M+]. 

(5) it^m (6 a) (Dm^m. 

5a (30. Omg, 43. 6 urn o I) <Dm:^i^ y^'^JV^JUJ^T H ( 1 m 
1)I§^4'C1. 1' -:tr;i/3{?-;i/i^>r (l,l'-carbonyldiimidazol 
e) (GDI) (42mg. 26lAimol) ^iU^Tc^mm'^^ . ^UT-C 1 5 

( 1 Om 1 ) Srffl V^Ti^a'fb^fTVMli-&«fe (6a) (35. 7mg, 100%) 

NMR(DMS0-d6) <5 

1.59(s, 4H), 2.34(s. 4H), 3.78(s. 6H) , 3.96(s. 6H), 

7.11(s, 2H), 7. 16(d, J=14. 5Hz. 2H), 7.32(s. 2H) , 

7.45(s. 2H), 7.49(s. 2H), 7.87(d, J = 14. 5Hz. 2H) . 

7.90(s, 2H), 8.68(s, 2H) , 10.07(brs, 2H), 10.23(brs, 2H). 

(6) it^m (7 a) (DUm 

:?K^>fb:^ hU«!7A (2. 6mg, 64. 4Aimol. 60% oil suspension) 
a)4i|7K5?^5^;i'Ji^;UA7 5 F (0. 2ml) ^^^flC. Sm-^^ b D U 8 6 CD 
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•ti5^^>hA(l2. 5mg, 48. Swrnol) (DMyi^z^ ^ ^ A7 ^ K 

(0. 2ml) mm^OX^T-^MX^Wi. ^b^m C6a) (13.6mg, l 7, 
2umon (D^7jc>.p<=F;p*;PAT5 H (0. 2 m 1 ) mm^^m^fz Klt^m^ 
^0'CT-e4l^r«m^tfe. OmMU>m:hhU'^A (2ml) 

^SUjD-h±T'^@* (1 oml) . (lOml) . j;x^;px-^ 

(1 Omi) fCTj^^gfe^L, MffiT^^-r^c:<i:(cJ;oTMIBO>f[i^% (7 
a) (12.2mg, 61%) 

•H NMR(DMSO-d«) 8 

I.29(iD. 2H). 1.58(s, 4H). 2.09(m. 2H) , 2.33(s. 4H). 
2.47(s. 6H), 3.45(m, 2H). 3.72(s, 6H) . 3.73(s, 6H) . 
3.95(s. 6H). 4. 18(m, 2H), 4. 28(m, 2H), 
6.57(d, J = 14.5Hz, 2H). 6.83(brs. 2H) . 6.99(s, 2H), 
7.41(s, 2H), 7.44(s. 2H). 7.58(d, J = 14. 5Hz, 2H) . 
9.98(s, 2H). 10.23 (s, 2H) . 12.36(brs. 2H). 
MS(ESI+) 1168. 6CM+]. 



2 -fti-g-^ (7 b) (Dmm. 
( 1 ) (4b) (omm 

mmmi<D (2) T-mrnvr^^t^^ (3) (4 2 0mg, l. 21mmol) 

^A-^m (2 0 omg) ^mxrc, &iz^m{ii^^m± h v (i oem 

g. 2. 8 Ommo 1) (1ml) 0 X^Tl^mT Ltcm. KJ^^U 

^<^^muT-^2 o^mwvrc, Kmmm^i^v t,'^)Pt,^A^ h^f^y ^ 
- (E t oAc) izTmT^vTc'^. mm^^^hTn&mmB (3 2 7mg) ^ 

m^^(DM7Kmit:^^u> (lomi) mm^izji^jui^^ vyn]d)i7^> 

(0. 6mK 3. e 3mmo n t5-Uy^Jmi^i^Uy^ (Urem^loYl 
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chloride) ( 1 2 2 m g , 0 . 6 1 mm o 1 ) 0 "CTTin;ifc^. Kf^ 

z^^)fs^)\^iz^J^^7U^hif'yy^— (0-»>3% MeOH in CHCls) tCT 
mm-t^ Z.ii\Z.X riit'^m (4 b) C 2 2 3 mg. 4 8 % for 2 steps) 

NMR(CDCl8) 6 
1.33(t, J=7.5Hz. 6H), 3.71(s, 6H) , 4. 12(s. 6H). 
4.25(q. 1 = 7. 5Hz. 4H) . 6.13(d, J = l6.0Hz. 2H) , 
6.55(s. 2H), 7.38(s, 2H), 7.56(d, J = 16.0H2, 2H), 
7.61(s. 2H), 8.02(s, 4H). 8.38(brs, 2H), 8. 82(brs, 2H) . 

( 2 ) it^m (5 b) comm. 

ih-^m (4b) (30. Omg. 0. 04 mm o 1 ) ®^@:?K ( 0 . 2ml). 

mmm^\zi, s --jy^ydi^^? u [5. 4, 0] t7>y'^>-7 (1,8-dazabi 

cyclo[5. 4. 03undec-7-ene) (DBU) (0. 2ml, 1. 3 4mmol) ^Mtl 
tiED^^mm^^Uy^ 1 2 Btr^T^^LfCo ;KfScDi||^^H P LC (0->100% 
SOmmol, ^mr y^EZL^ J^7Kmm-7tV:^\-^} )V, 20min> 25 

4nm) K^^mw.<Dmm^^=&vT%r^m^mmm^-j:i^^}vx. 

-'r}V (10ml) » SPmx5^;i/ (l Om 1 ) ^m^i^Tm^^-^'^rco #e.nfe 

D B um-fb-^j^^g 1 %^m.w.^m^^xnm.i^fc'^. ^^Dfctt^^^^finun- 

HifCj; O-fb-^tf ( 5 b) (21. 5mg, 85%) 

NMR(DMS0-d6) 5 
3.68(s. 6H), 4.00(s, 6H) , 6.04(d, J = 16.0Hz, 2H) . 6.81(s. 2H) . 
7.43(s. 2H). 7. 46(d. J = 16.0Hz, 2H), 7.66(s, 2H). 8. 10(s. 4H) , 
9.95(s. 2H). 10.95(8, 2H) . 

( 3 ) it^m (6 b) OMifi 
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it^^iBh) (54. 5mg, 79. 9 m m o 1 ) ©^^Ki^^ g^;^7J^;^ A 7 
5 K (3ml) mm^tZ, CD I (76mg. 231;.mol) ^M^fz^Jt^m 

X5^;px-^;i. (1 Om 1 ) SffltiT^^^h&frVWb^tl (6 b) (6 3. 0 m 
9 7%) *#7t. 

'H NMR(DMS0-d6) 6 

3.79(s. 6H), 4.02(s. 6H) , 7.10(s, 2H), 7.17(d, J = 15.0Hz. 2H) . 

7.32(s. 2H), 7.50(s, 2H) , 7.68(s. 2H) . 7.87(d. J = 15.0Hz. 2H). 

7.90(s. 2H). 8.11(s, 4H). 8.67(s. 2H) , 10.15(s. 2H) . 
10. 96(s. 2H). 

(4 ) ffci-a-^ (7b) (Dmm 

7jcm^b-?-hU!>A (4. 5mg, 1 1 2. 5umo 1, 6 0 % oil suspensio 

n) 0M7jc>^^5^;i.^;pA5.5 K (0. i ^ i ) mm^iz. mm-^mv/tDu 8 6 

Oiri^^>hA(2l. Omg, 81. 3 fimo I) <Dm7i<-^ ^ J]. AT ^ 

H (0. Im 1 ) mm^^OXlT-vrnxr^m. it^m (6b) (21.0mg. 2 
4. 9^mo 1) ©IS7K^>'^5^;^;J.;^i,T^ K (0. Sral) mm^M^ftK^ 
^^^OICTTl SNf^M^bfc. RJS^^^fcl OmMU>mi-hU'!7A (2 

ml) ^iif^?^&o«cTTip;t;fc^, ^^i^mm^m^hn^mmm^mrc. a 

^lr**iiUn-h±-e^®7fc (1 Oml) . (i oml) , 5^x9^ 

x—T^;!. (lOmI) fcTiii^^^L, MffiT^^-r§c:dr{ci:oT;miB©Yt:-& 
%(7b) (24. 5mg, 83%) 

NMR(DMS0-d6) d 
1.30(m, 2H), 2.09(m, 2H), 2.47(s, 6H) , 3.46(id, 2H). 
3.74(s, 12H). 4.02(s, 6H). 4.20(m. 2H), 4. 29 (m, ' 2H) . 
6.60(d, J=15.0Hz. 2H), 6.83(brs. 2H). 7.01(s, 2H), 
7.43(s, 2H), 7.58(d, J=15.0Hz, 2H) , 7.68(s. 2H) , 
8.12(s, 4H). 10.05(s. 2H), 10.96(s. 2H), 12.36(brs. 2H) . 
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MS(ESI+) 1188.9[M-^]. 

mmm 3 ^h^m (7c) oMit 

( 1 ) ih^m (4 c) omm 

mmm 1 © (2) i^mitiyr^it^m o) (2oomg. 0. 5 smmo 1 ) 
y — ;i/-i^^x5^;p ( i : 1 , 2 om 1 ) m-^mw^iz 1 0 ^/^^^^ 

(lOOmg) *iin;lfco $ & IC^^'fbJfc'^^:^ hU'i^A (44mg, 
1 . 15 mm ol)co^g7K(0. 5ml) 0 t: ?1ST L fc^, MfSS 

- (EtOAc) CT}S®L.fcm, ^IK^lf^bT^SfimJSS (9 3mg) 

ffir^^oM7jcm'fbpt9^k> (2ml) ^M4'i3X9^;p>'< v:/n > 
(0. 15ml, 0. 88 mm o 1 ) ty^)Um.i^^ D ^-T F (fumaryl chlori 
de) ( 1 6 1 . 0 . 1 Smmo 1 ) ^M'A 0 X^yviQ ^rc^:. RH&U'^i^^^ 

J^^ h^'yy ^ — (0-»-3% MeOH in CHCI3) KXl^mir^ 
Z. iilZJz 0 ih^m (4c) (50. Img, 41% for 2 steps) S-^ifc. 

NMR(DMS0-d6) 6 
1.25(t, J=7.0Hz. 6H), 3.70(s, 6H) . 3.98(s, 6H), 
4. 16(q. J = 7.0Hz. 4H) , 6.11(d. J = 16.0Hz, 2H) , 6.85(s. 2H) , 
7.26(s. 2H), 7.45(s, 2H) , 7.52(d, J = 16.0Hz, 2H) , 
7.61(s, 2H), 9.97(s, 2H) , 10.90(s, 2H) . 

( 2 ) it^m (5c) (Dmm 

(.4 c) (40. lmg^ 0. 06 mmo 1 ) O^g* ( 0 . 3ml) 

mmm'PKDBu io . 3mi, 2. 0 ommo I) ^iaxrcKis^mf^^muT 

•tfl 7 mmmniyfto SJ^Oi^i^^HPLC (O^l O 0% S Ommo 1 
r>=e=L^A7ic.mm-r±h=-hU}V, 2 0min. 2 5 4 nm) xmrnVfcm:. 
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®X^;P (lOml) ^m^^xm^it^^rc. #e.tlfcDBU^^b-&%^ i 
SeiifCJ^OYb^^ (5c) (22. 5mg. 6 1%) S^fc. 

'H NMR(DMS0-d6) 6 

3.69(s, 6H). 3.98(s. 6H) . 6.04(d, J = 16.0Hz. 2H). 

6.83(s, 2H). 7.26(3, 2H) . 7.43(s. 2H). 7.47(d. J = 16.0H.. 2H). 

7.60(s. 2H), 9.97(s. 2H), 10.90(s. 2H) . 

(3) it^m (6c) (Dmm 

it^m (5c) (17. 5mg. 26. 5 ^ m o 1 ) om^i^^J JV^. J.7 
(iml) mm^lzci>l (3 0mg. 1 8 5 m o 1 ) ^M^f^^K^^^ 

5^;i.X«-5^;U (1 Oml) ^MV.Ti^^^C^fjVHb^^ (6 c) (is. 5mg 
9 2%) 

'H NMR(DMS0-d6) <5 

3.78(s. 6H). 4.00(s. 6H), 7. ll(s, 2H) . 

7.17(d. J=15.0Hz. 2H). 7.28(s. 2H), 7.34(s, 2H) , 

7.52(s. 2H), 7.63(s. 2H), 7.89(d. J = 15.0Hz. 2H) . 

7.91(s, 2H), 8.68(s. 2H) , 10.17(s. 2H). 10.89(s. 2H) . 

(4 ) it-^m (7c) 

*^Yh^hU^A (2. 8mg. 7 1. 2^xnoK 60% oil suspension) 

±^^>hA (1 3. Smg. 53. 4Mmo 1) (Om^-J ^ ^ JV^s )V j,r ^ 
(0. iml) 0X:TXM ^tc^^. it^^ (6 c) (13. smg. 17 

s^moi) <Dm7i.i^:<^ju^.;uA7^}^ (0. 7ml) mm^M^r.Rjt.mm 

SrOt:TTl 2i^r^M^Lfco ^mmm^\z 1 0 mU^J >m± h ^) ^ A (2m 
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^^miUa- h±'Vm^7ii ( 1 Om 1 ) > ( 1 Om 1 ) , >'X5^;i/X 

(10ml) \zxm'Amwv> ms-Ttt^t^^t^z^-oxmrno^it^m 

(7c) (9.6nig,47%) *#fc, 

»H NMRCDMSO-ds) 6 

1.30(m, 2H), 2. 08(in, 2H), 2.47(s, 6H), 3.47(in, 2H) , 
3.73(s, 6H), 3.74(s, 6H) . 3.99(s. 6H) , 4.20(in, 2H) , 
4.29(m, 2H), 6.59(d, J = 15.0Hz, 2H), 6.79(brs. 2H) . 
7. OKs. 2H), 7.28(s, 2H) , 7.43(s. 2H), 
7.58(d, J=15.0Hz, 2H) . 7.61(s. 2H), 10.07(s, 2H), 
10.89(s, 2H), 12.36(brs, 2H) . 
MS(ESH-) 1138.5CM*]. 

mmm4: i^t^m (7d) o^mm. 

( 1 ) (4 d) OMit 

1 (2) 'xmm.Vfcih^m (S) (200mg> O. 5 Smmo 1 ) 

(omi^^^ J (1 : 1 . 2 0 m 1 ) ^-a-^^tf J' 1 0 % 

^U-Un (lOOmg) ^jDAfc. S 6.fc*^^t:7i^^7 3!l::^ h U (44mg, 
1. 1 5 mmo 1 ) <D^@7K ( 0 . 5 m 1 ) 0 t:Tt??^T U fc^. JKJiSil 

'&%^^^aTT-2 o^^j^bTtc Kmmw.^-^ ts ^ )\/tS ^ ^ u-^ h^^y^ 

- (EtOAc) iZXmMhfcim:. ^ @* b T^feffi^^ ( 6 3 m g ) ^# 

aM^Oil7fCi^'ft:>^5^W> (2ml) |g?£ct»lCCD I (16mg, 0. 10m 
moi) ^ 0 'CTT'jp^;^^, -R^S:^-§rtl*^^aTT 1 2 b^FbIM*^ bTfc, Rmm 

m(omm^^^Lx^rcM^mmm^>'0:^yji^ti^A^u-^ h^^y^- (o 

— 3% MeOHinCHCls) tCTi^lg-r^ 21 1 «fc D -fb «^ (4 d) (51. 
3mg, 4 5% for 2 steps) 
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'H NMRCMSO-ds) <5 

I.24(t, J=7.0Hz. 6H). 3.70(s, 6H) . 3.96(s. 6H) . 
4.15(q, J = 7.0Hz. 4H) , 6.08(d, J = I6.0Hz. 2H) . 6.87(s. 2H). 
7.26(s. 2H), 7.45(s, 2H) . 7.51(d. J = 16.0Hz. 2H) , 
8.31(brs. 2H), 10.10(s. 2H) . 

(2) ^t-^m <5 d) (DUm 
4d (41. 3mg. 0. Oemmol) (Dm^TK (0. 3 m 1 ) 3! 
DBU(0. Sml. 2. OOmmol) XtcKmrnm^mUT-^ 1 7 , 
mWVrc. Rl^(Dmm^HPLC (0-^100% 5 Ommo 1 .^^^t>^-^ 
. A*^?S-Tirh:^hU;K 2 0min. 2 5 4 nm) T^MLfc^, SJ^^^ 
0^iaE^®SbT#fe^fe^g^^,>^X5^;^x^5^;^ (loml) . i^^x5^;p 
(lOml) ^fflV.T^^Yf^^i^fe. ^e>nfcDBum^b^#,*l%^«^^M 

J:0<b^#?{5d) (2 7. 4mg. 7 3%) ^#feo 
'H NMR(DMSO-de) 6 

3.68(s. 6H), 3.96(s. 6H) . 6.01(d. J = 16.0Hz. 2H) , 

6.84(s. 2H), 7.26(s. 2H), 7.42(s. 2H) . 7.47(d. J=l6.0Hz. 2H). 

8.84(brs. 2H), 10.08(s, 2H). 

( 3 ) >fb^#? ( 6 d) <Dmm 

(5d) (2 2. 4nig. 3 7. 1 m o 1 ) (Z>^;ic^^^ T 
(iml) mm^^^CT,l (30mg, 185;.mol) ^n^f^K^^m^ 

g^;i.X-^;i, (1 Oml) ^^V.TM^^h^ffVWb^^ (6 d) (2 5. 2 m g , 
9 6%) 

NMR(DMSO-ds) 8 

3.79(s. 6H). 3.98(s. 6H). 7.10(s, 2H) . 

7. 15(d. J = 16.0Hz, 2H). 7.28(s. 2H), 7.34(s. 2H). 
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7.50(s. 2H). 7.87(d. J = 15.0H2, 2H) , 7.90(s, 2H), 
8.67(s, 2H), 8.89(brs, 2H) , 10. 25(s. 2H) . 



(4) ih^m ( 7 d) omm. 

7fcS'^b:^hU'^7A(4. 6mg. 114. 4j£zmol. 60% oil suspensio 
n) <Dm:^i^ ;^^}V^JVAT S. \^ (0. 1ml) jgUj^-g-j^ L D U 8 6 

(D'k^fpt.^hA (22. lmg> 8 5. 8 m o 1 ) ® ^ftlTKi? A T 5 

F (0. 1ml) OX^T-^^m^Tc'^. ^t^m (6d) (20. 2mg, 2 

8. 6 fimo 1) (DM:^i^y<S^)U-^Jl'AT S. \^ (0 . 1 m I) mW.^iXl ^TcK}^ 

mm^o'cri^ i 2mmmwvrco Kjisimm^iz i omMu >m^hv (.2 
ml) mmmm^ or^TT^Mxitm. m&Tmm^^^vn^m^i^^nr^o a 

^^^^iUjn- h±-e^®7jc (lOml) , (lOml) , i^X5^;i/ 

x--T-;i' (lomi) izxm'Aisicf^L. mmT^mT^c.nzjz^xmm<Dit^ 

m (7 d) (5. 5mg. 18%) 

'H NMR(DMS0-d6) 6 

1.29(m, 2H), 2.09(m, 2H). 2.47(s. 6H) . 3.44(m. 2H) , 

3.72(s. 6H), 3.73(s. 6H), 3. 97(s, 6H), 4. 18(m, 2H), 

4.27(m, 2H). 6.56(d, J=14. 5Hz. 2H). 6.84(brs, 2H) . 

7.01(s, 2H), 7.26(s, 2H) , 7.42(s, 2H) , 
7.57(d. J = 14. 5Hz, 2H) , 8.82(brs, 2H) , 10. 16(s, 2H), 
12.35(brs. 2H) . 

MS(ESI+) 1084. 5 [M*]. 

mmms imimPy iit^m (id ) omm. 

(1) O2N P y L CONHCH2CH2CH2NM e 2 ('tt'^m (8) ) (DMyB. 

OaNPyCOCCla (500mg. 1. 8 4 mm o 1 ) \Zz^:^'^)VT 5. ^ :f 
Dtf;i'T5> (1ml. 8. 3 3mmol) ^ia^fc^.' K^m-^m^MUTX 
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^K3ml) ^mi^^T^^^it^mUh^m (8) (4 6 0mg, 9 7%) ^^mfc. 
NMRCCDCla) 6 

1.75(t. J = 6.0Hz. 2H). 2.34(s. 6H) . 2.54(1. J = 6. OHz. 2H). 
3.49(q, J = 6.0Hz. 2H) . 4.00(s. 3H), 6.94(s. IH). 
7.52(s, IH), 8. 68(brs, IH). 

(2) O.NImPyLCONHCH.CH3CH3NMe. (9) ) ®M 

m 

it^m (8) (4 6 0mg, 1. 8 1 mm o 1 ) (3^1) 

mm^^^VTM^nmrn (4i3xng) ^ntc. ^ ^u^^mmizi^'rctuK 

(0. 5m K 2. 8 7mmol) i:, ^'J^^^^ b O . N I m C O C C 1 3 (4 
9 3mg. 1. 8 immo 1) ;£j®j^,ot:Tir*n;lfc^. S^&^i^|^5^iaT■C 

i^mmmwi^fc. Kit.mm<Dmm^m^vx%r^mmmr^iz. mm^ oom 
1) ^^^-^^^^n^ttWLm^m^Hu^v^zm^.^xm^^.r.. mm^ oom 

1) . 5^xg^;i.x~7-;i. (Smi) fcxjiij^cijfe^L. MffiT^^-rs ^ tjcio 

T^^#, (9) (5 8 7mg, 8 6% for 2 steps) 
NMRCDMSO-de) d 
l-61(t. J = 7.0Hz. 2H). 2.14(s. 6H), 2.24(t, J=7.0Hz. 2H), 
3.19(q. J = 7.0Hz. 2fl). 3.81(s. 3H), 4.04(s, 3H) . 6.97(s. IH). 
7.27(s. IH), 8.14(brs. IH). 8.61(s. IH). 10.80(brs. IH). 

(3) O3NImImPyLCONHCH3CH.CH.NMe3 Ut^m (1 

0) ) (Dmm 

it^^ (9) (lOOmg. 0. 27mmol) O^^^^^y-jp ( 3 ni 1 ) 

zio%,^^^:,OA~mm (somg) ^jn^^^. Kjt^m^m^7i,m& 
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T» mu-v 4mmm.i^vrc. KJt^mm^±^^ h (Me oh) izxmmi^it^^. 
mm^^^hxn^nmm (6 5. smg) ^fSi^mmiznT^f/Si 

m.f^^<Dmyl^m.<t?^^u> (2mi) ^^^^-tc x^;i/>?< v:/ohf;j/T$> 

(0. 1ml, 0. 57mmol) t. SlJ^^•&^K L O 2N I m C O C C 1 3 (7 
2. 2nig, 0. 2 7 mmo 1 ) *J®J*c 0 'CTTiP;^.^^, S^Sjig-^Jfe^^ffiT 

ml) ^ilP;^T^D^^feit^%$flliljp- h^ffiVi-rMflxLfe. ^MtK (10 
ml) . i?jL9-)Vx.-y^}V (2ml) (CT jl^^t5fe# b . MffiT^ jfT (c J; 
^ Xit^m (10) (58. 2mg, 44% for 2 steps) 
»H NMR(DMS0-d6) d 

1.61(t, 1 = 7. OHz, 2H), 2.l5(s. 6H) . 2.25(t, 1 = 7. OHz. 2H) , 

3. I9(q, J = 7.0Hz. 2H) , 3.80(s, 3H) , 4.04(s, 3H) , 

4.06(s. 3H), 6.91(s, IH), 7.23(s, IH). 7.58(s, IH). 

8.13(brs. IH). 8. 65(s. IH), 10.29(s. IH) . 

(4) A c HN I m I mP y L C O NH C H2C H2 C H2NM e 2 Ut^^ (1 

1) ) (Dmm 

it-^^ (10) (48. 2mg, 96. 4Mmol) (OMvif^:^^ ^—)V-WFWt 
JL^)V (2:1. 6ml) W^mW.^'\Z 1 0 % n ^ >^ ry - (40mg) ^ 

MXfc'^. Ti^M'ft^'ymi- h A (Smg, 0. 2 Immo 1) (DM^tK (0. 

4ml) mm^ ox:TxmTh. Rmm^i^t:muTX2 o^mwvrc K^m 
^*-fe^<h (Me OH) izxmmvftmi> mm^m^vxn^m.^^ osm 
g) ?»fi^mm\zn-r^ t:f3i<-&t>iz:L<p:>^(D^^A(DEft:^\zmi^^r:io 

ffl^^(;ixg^;Pi^-r vyaif;PT5>(0. Iml. 0. 57 mmo 1 ) iiM 
T^mWt (0. 1ml, .1. 05 mm o 1 ) ^iaXTc^. KHSiM'^m^MUTX 4 

mmmwv-^, Kmmm<Dmm^m^hx^-^nmm^iz. ^au^^ji^j^ dm 
1) ^ua^x^i:'^^mm^mmiz^r)^^\,^ft, mm^^^Lx%rcm.m^izi^ 
x5^;^x— (2m i) ^-ba^x^^h. mmy^mT ^ iiliz^-d x mm (d 
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(11) (2 3. 2mg, 47% for 2 steps) ^#fc. 
'H NMR(DMS0-d6) 5 

1.61(m, 2H), 2.04(3, 3H). 2.14(s. 6H). 2.25(m. 2H), 
3.I9(H>, 2H). 3.81(s. 3H). 3.98(s. 3H) . 4.00(s. 3H). 
6.92(s. IH). 7.23(8, IH). 7.51(s. IH), 7.56(s. IH), 
8-12(brs, IH). 9.34(s, IH). 10.27(s. IH). 10.30(s, IH). 

0 u 1 cD^n^:^jum±hvK7Ammm (pH7. o) smM^'fcs' * 

HITACHI 5500-S DNA sequencer syste.*^ V.;^^ i 5 %5=^^ ,j 



A:tu:^^-6^M. DMF2o% (v/v) ^^izmmLrcm^^^mM^^t^ 
mmRit^mm^mmmt^^m^ (Eppendoro f-Anxs 7 t:TT-i!fe^gL^ 

ou^im^x^mvft. ^<D^mmmf>-^iiii^r)iiivu^>3. u->8iz 
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MVife. mm (10m 1) ^iZAp (Ijtil) ^iSD^3 7*CT2 ^Wiil&Lfe^, 
1. 1 w 1 tb L l/->4, I/— >9fcJlVifco 

« (:7 a. — v'>I/^> ]^(DDMFmm) 8 1 C^^^-a-, -e© 2 UdO ViT. 
HITACHI 5500-S DNA sequencer sys temSrffi 1 5 % ^ ^ — ^ ^ — V T ^ V 

±m 1 0 M 1 otmi^jumi- h u ^Ammm (ph 7 . o) smM-t-tc 5 ' 5^ 

^*^5^^-»?-;^ l/y HT?^^;i/$tlfeD N A:7 ^i'p^ > h 3 /iMt#®DNA::j-U 
:J-T-6j[tM. DMF2 0% (v/v) 1 5fe t ^IH L fcig^ ^^J 
J$^^^S=£m»3i'i>^^iW (Eppendorf) AtlT 3 7 °CTT — Bjfe#g bfco Milli 
-Q^t^bfe^g;?K 1 1 0 1 ^SDj^T^&i^bfcm. 1 n 1 ^-^V mVTz, 

l^>Vv H®DMF^?K) 8 n 1 -?-<^> 2 1 C':^ ViT, HITACHI 

5500-S DNA sequencer system^.^Vi;fel b X'r ^ — "^ T !7 ^) }V7 Z K 

1 0 u I (Dti u -j}vm.^ h u j^mmw. ( p h 7 . 0 ) 5 mMif fc^s-®© 
5 ' ip.i^ffi^^-^7.v y H-e^'^;i'$nfcD N A7 ^ > h 3 ^Mt -en-en 

('M^£JLfc*B4te*IDNA:^U rf-^— 6 M. DMF2 0% (v/v) i:5fe{C^|3 

\^fcmm.<Dmm^'^tsmmKmmmt:WimT^>i>^m'^ (eppendorf) fcAnxs? 

■CTT? — ?J6»SUfc, Milli-Q^M b/fc^g7X 1 1 0 1 §*n^Tff^bfem. 

e:i:6^6 1 M I ^ixDmufe. -e<^^i^ ( 1 w 1 ) e)^^i>MJET# e>nfeD N 

A^U — y'^Z^^^m {y =L — zy>Vy ^(D-DUFmm) 8 jti 1 fC ^ jS? ^ ■& . 
-e<Z)2M 1 fCOViX, HITACHI 5500-S DNA sequencer system^ffi 1 
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1 0 ummmtmMtt<DKj;Si0kn^um 
^^10 ^i<D:^ni^jum±hu^Ammm (phz. o) smurPizs' * 

h'T^^;^$nfeDNA7^^pC>H (TXR-18) 3uU 
tmm^Dl,A:tV=f-^~ (ODN-15) 6;.M. DMF2 0% ( v /- v ) t 

[7a (/zM), ImlmPy (;^m) :50. lOO (^->i) -25 5 
0 (l^->2) ; 12. 2 5 (^->3) ; 6. 12 (^->4) ; 3 . e\u 
->5) : 2 5, 100 (P->6) ; 2 5 , 5 0 (^->7) : 2 5. 2 5 

(U^>8) ; 2 5. 12 (^^>9) ,25.6 (U^>1 0) ] 

Miiii-Q^Mbfciig7jc 11 0 1 ^mxT^mvTcm. 1 ^ 1 

Otabfe. ^(^^M (1^1) )0.e>^.C^MffiT#6t^feDNA^p~5^^>^fi 
HITACHI 5500-S DNA sequencer system^ffi V^Tt 1 5 ^ ^ ,j y ^ 

(MM) <^^^«iErtgLfci*3 DT*S, 

^7a*t2 : 1 G)«^o^^Bf^^g ^ , B 7 iacD:&MJa 7 a *t 2 5 M 
^© I m I mp y ©^a?&5^UTViS. 



^^A±izw^r^w^(D^mmmizMLxMn^iz^>^^^y, 
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» ^ © f£ H 

1 . ( I ) 

A - L - B - X - B - L - A (I) 
#>«rOB«DN A®mSiB^J<£M^T#S'fk#:»j^S:5^b, ^^<DA\t 

2. DNAOMSiB^JSr^i|-e#S'fli#«3£j&^ ® 4feS 2: * b T J: fc! n - 

4. ASrXB®'fb^^jtSr^'g-$-B-#S U >*-L*^, if^;i.s ^^^-T -fb 

5. A- L - B n — ^ > h SrSg-g-Sii-^::^^ — "tJ-— Xj&s. 
Vi-rtijii 1 ^HfB^^-fb-^^o 

7. — ISiC(I) T^^nS-fb-a-i^® A- L -B -n >3}?-^> 1>;&«J^C^(II) 
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(I) -r^m-^n^it^i^ifi^ yiz^ (IV) 
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(IV) 
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(^^. Xit. -CO-», -CO-CH=CH-CO-S. -co- (CH.) 

-co-s, xfi. -CO- (p-CeH.) -co-mxm^n^m^^.T. ) 

12. . #^®mSiB^J:«)t, TGGC^b<^iGCCAXfi^necDlB««-T?^ 

13. ^^<^iSHmi^~m8^(DV.-rn,5M^t^«5<D-fl:^^;5ve)5:S, 2 

14. »^®^fflmi:^~^8:^®V.-rtl;d^l^(ciBmo-fb^i7:S:Ut^^j,^ 

1 5. ^^^^^Mx^:^m^<Dm.mmi Am-cmm(n>umm.^m. 
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1 2 3 4 5 6 7 



1 / 5 
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^ 2 m 
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3 m 
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^ 4 m 




n 5 ^ 




M em 




4 / 5 



THIS PAGE BLANK (uspto) 



wo 01/85733 



PCT/JPOl/03756 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

<120> Method of Synthesis for inters trund-cross 1 inking agents. 

<130> JA906778 

<150> JP 2000-140361 
<151> 2000-05-12 

<160> 9 

<210> 1 
<211> 5 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

cgacg 5 

<210> 2 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



1 
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<400> 2 

ttacagtggc tgccagca 18 

<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

ttatgctggc agccactg 18 

<210> 4 
<211> 14 
<212> DNA 

<213> Art i f icial Sequence 
<400> 4 

ttacagtggc tgcc 14 

<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ttacagtggc gccagca 17 



2 
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<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ttacagtggc tgccagca 18 



<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

ttacagtggc t tgccagca 19 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ttacagtggc tt tgccagca 20 



3 
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<210> 9 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

ttacagtggc tgcc 14 

<210> 10 
<211> 9 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

tggctgcca 9 



4 
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